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Experimental 

Crystal data 

[Cd(C 9 H 6 O 4 )(C 12 H 10 N 4 )(H 2 O)] 

M, = 518.80 

Triclinic, PI 

a = 6.9407 (9) A 

b = 9.8231 (13) A 

c = 15.506 (2) A 

a = 74.091 (2)° 

P = 85.963 (2)° 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r mi „ = 0.815, r maI = 0.871 

Refinement 

R[F 2 > 2a(F 2 )] = 0.026 

wR(F 2 ) = 0.128 

S = 1.09 

4376 reflections 



y = 70.707 (2)° 
V = 959.4 (2) A 3 
Z = 2 

Mo Ka radiation 
li = 1.18 mm -1 
T = 296 K 

0.18 x 0.16 x 0.12 mm 



15863 measured reflections 
4376 independent reflections 
4161 reflections with I > 2a(l) 
R„, = 0.022 



281 parameters 

H-atom parameters constrained 
Ap max = 0.86 e A~ 3 
Ap mi „ = -0.80 e A~ 3 



In the title coordination polymer, [Cd(C9H 6 O4)(Ci2H 10 N 4 )- 
(H 2 0)]„, the Cd 11 atom has a N0 6 donor set and is coord- 
inated by five carboxylate O atoms from three different 5- 
methyl-l,3-phenylenediacetate (pda 2 ~) anions, one O atom 
from a water molecule and one N atom from a l,4-bis(l//- 
imidazol-4-yl)benzene (L) ligand, displaying a highly distorted 
pentagonal-bipyramidal geometry. Each pda 2 ~ anion acts as a 
/x 3 -bridge, linking Cd 11 atoms to form one-dimensional slabs 
extending parallel to [010]. In the crystal, adjacent molecules 
are linked through N— H- ■ N and N— H- ■ O hydrogen bonds 
into a three-dimensional network. 

Related literature 

For background to metal-organic hybrid materials, see: 
Bradshaw et al. (2005); Ockwig et al. (2005). For structures 
containing mixed ligands, see: Liu et al. (2007); Chen et al. 
(2006); Choi & Jeon (2003). For related structures, see: Chen et 
al. (2010; 2011). 




Table 1 

Selected bond lengths (A). 



Cdl-Nl 


2.222 (3) 


Cdl 


-02' 




2.473 (3) 


Cdl-Ol 1 


2.315 (3) 


Cdl 


-05 




2.520 (3) 


Cdl-03" 


2.380 (3) 


Cdl 


-03 




2.539 (3) 


Cdl-04" 


2.404 (2) 










Symmetry codes: (i) 


-,v+ 1, -y-1, -z 


+■ 2; (ii) - 


v+1, 


-y, — z + 2. 




Table 2 












Hydrogen-bond j 


geometry (A, °). 










D-Yl-A 


D—H 


H- ■ A 




D- ■ A 


D-H-A 


N2-H2/1- ■ -m m 


0.86 


2.17 




2.975 (4) 


157 


N3-H3-04 iv 


0.86 


2.03 




2.815 (4) 


151 



Symmetry codes: (iii) — x + 2, — y, —z + 1; (iv) — x + 1, — y + 1, — z + 1. 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP in 
SHELXTL (Sheldrick, 2008) and DIAMOND (Brandenburg, 2000); 
software used to prepare material for publication: SHELXTL. 

This work was supported by the Natural Science Founda- 
tion of Anhui Provincial Education Commission (No. 
KJ2011B128). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: WM2517). 
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cate«a-Poly[[aqua[l,4-bis(l//-imidazol-4-yl)benzene]cadmium]-/'3-5-methylisophthalato] 
S.-L. Yang, D.-H. Wang and S.-S. Chen 

Comment 

The rational design and synthesis of metal-organic frameworks (MOFs) has attracted considerable attention, which is stim- 
ulated by their intriguing aesthetic structures and topological features as well as their potential applications as materials 
(Bradshaw et al. , 2005; Ockwig et al. , 2005). The choice of suitable ligands is a key factor that greatly affects the structure and 
stabilization of the coordination architecture (Choi & Jeon 2003). For a more tunable ligand design mixed polycarboxylate 
and N-containing compounds (Liu et al, 2007; Chen et al, 2006) are favourable. Therefore we have focused on constructing 
complexes based on the organic ligand l,4-di(l//-imidazol-4-yl)benzene (L) and polycarboxylate anions (Chen et al, 2010; 

2011). As an extension of our work, we report the synthesis and structure of a new Cd 11 complex (I), which was obtained 
by solvothermal reaction of Cdl2 with L and 5-methylisophthalic acid (H2pda). 

TT ? 

The asymmetric unit of (I) consists of one Cd 11 atom, one L ligaqnd, one pda " anion and one coordinated water molecule. 

II 2 
Each Cd atom has a N06 donor set and is coordinated by five carboxylate oxygen atoms from three different pda " anions, 

one water oxygen atom and one nitrogen atom from L, displaying a highly distorted pentagonal-bipyramidal geometry (Fig. 

2 

1). The pda " ligand acts as a ju.3 — bridge with two monodentate carboxylate groups to form one-dimensional slabs parellel to 
[010] (Fig. 2). In the crystal, adjacent molecules are linked through N — H - N and N — H-0 hydrogen bonding interactions 
into a three-dimensional network (Fig. 3). 

Experimental 

All reagents and solvents were used as obtained commercially without further purification. A mixture containing Cdl2 (36.6 
mg, 0.1 mmol), L (21.0 mg, 0.1 mmol), H 2 pda (18.0 mg, 0.1 mmol), DMF (AW- dimethylformamide, 1 ml), 10 ml H 2 0 
was sealed in a 16 ml Teflon-lined stainless steel container and heated at 453 K for 72 h. After cooling to room temperature 
within 12 h, colorless crystals of (I) suitable for X-ray diffraction analysis were obtained in 48% Yield. 

Refinement 

H atoms bonded to C atoms were placed geometrically and treated as riding, with C — H distances 0.93 A and 0.96 A for 
aryl and methyl type H-atoms, respectively with £/j S0 (H) = 1.2C/ e q(C) or (7i S0 (H) = 1.5f/ e q(C me thyl)- The amide H atoms 
were located from difference maps and refined with the N — H distances restrained to 0.86 A and (7i S0 (H) = 1.2f/ e q(N). The 
hydrogen atoms of the coordinated water molecule could not be located and thus were not included in the refinement. 
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Figures 



Fig. 1. The coordination of the metal atom in compound (I). Displacement ellipsoids are 
drawn at the 30% probability level. [Symmetry codes: (i) 1 -x, -y, 2 -z (ii) x,l +y,z (iii) 1 - 
x, -1 -y, 2-z.] 



Fig. 2. The slab formed from Cd atoms and pda " anions. Displacement ellipsoids are drawn 
at 30% probability level. 




Fig. 3. The three-dimensional network formed by hydrogen bonding interactions in the struc- 
ture of compound (I). 





cafe/ja-Poly[[aqua[1,4-bis(1H-imidazol-4-yl)benzene] cadmium]- U3-5-methylisophthalato] 



Crystal data 

[Cd(C 9 H 6 O 4 )(C 12 H 10 N 4 )(H 2 O)] 

M,-= 518.80 

Triclinic, PI 

Hall symbol: -P 1 

a = 6.9407 (9) A 

6 = 9.8231 (13) A 

c= 15.506 (2) A 

a = 74.091 (2)° 

(3 = 85.963 (2)° 

y = 70.707 (2)° 

K= 959.4 (2) A 3 



-3 



Z = 2 

^(000) = 516 
D x = 1.789 MgnT 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 9986 reflections 
6 = 2.7-27.6° 
\l = 1.18 mm 1 
7=296K 
Block, colorless 
0.18x0.16x0.12 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 



4376 independent reflections 

4161 reflections with I> 2o(7) 
*fat= 0.022 

Qmax = 27.6 

h = -5^9 
jfc = -12-»12 
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15863 measured reflections 



/= -20^20 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.026 
wR(F 2 ) = 0.128 
S= 1.09 

4376 reflections 
281 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o 2 (F 2 ) + (0.098P) 2 + 0.8397P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.002 

Apmax = 0.86 e A~ 3 
Ap m i„ = -0.80 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 




Cdl 


0.70159 (3) 


-0.20380 (2) 


1.035182 (12) 


0.02480 (12) 


CI 


0.9950 (5) 


0.1669 (4) 


0.5262 (2) 


0.0261 (6) 


HI 


1.0841 


0.1400 


0.4815 


0.031* 


C2 


0.9908 (5) 


0.0593 (4) 


0.6057 (2) 


0.0267 (6) 


H2 


1.0746 


-0.0391 


0.6127 


0.032* 


C3 


0.8630 (5) 


0.0969 (3) 


0.6747 (2) 


0.0241 (6) 


C4 


0.7404 (5) 


0.2448 (4) 


0.6627 (2) 


0.0311 (7) 


H4 


0.6565 


0.2726 


0.7087 


0.037* 


C5 


0.7415 (6) 


0.3520 (4) 


0.5827 (2) 


0.0328 (7) 


H5 


0.6569 


0.4503 


0.5756 


0.039* 


C6 


0.8676 (5) 


0.3143 (3) 


0.5130 (2) 


0.0243 (6) 


C7 


0.8556 (4) 


-0.0187 (3) 


0.7570 (2) 


0.0226 (5) 


C8 


0.7980 (5) 


-0.0084 (3) 


0.8415 (2) 


0.0262 (6) 


H8 


0.7546 


0.0796 


0.8597 


0.031* 


C9 


0.8833 (5) 


-0.2419 (3) 


0.8451 (2) 


0.0254 (6) 


H9 


0.9102 


-0.3448 


0.8648 


0.031* 


C10 


0.8657 (5) 


0.4250 (3) 


0.4273 (2) 


0.0246 (6) 
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Atomic displacement parameters (A 2 ) 





U n 


U 22 


C/ 33 


U 12 


U u 


u 2i 


Cdl 


0.04272 (18) 


0.01512(16) 


0.01673 (15) 
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U.Uj J J (1*,) 


AA7CA/i/r\ n nm (^A\ 
U.UZjU (loj U.UIjI (14J 


a aa/;q (\ "i\ C\ m C\A (\ X\ 

u.uuoy (IjJ u.uiuy (IjJ 


M1 

IN 1 


U.U j jo \ i-Jf 


A ATAC (\ "i\ 

U.UZUj (izj 


a a i qa ( 1 o\ c\ c\c\ c c (^f\\ 
u.uiyz (1ZJ U.UUoo (luj 


a aa/1 i nn\ a aa in (\c\\ 

u.uu^j (iuj u.uuiy (iuj 


XT') 

JNZ 


u.uzoy (izj 


a HOT) M 7~\ 
U.UZZZ (1ZJ 


a a i 77 (w\\ r\ r\r\i.& (\ (\\ 
U.U1/ / (,HJ U.UUjO \ Wi) 


U.UUjO {y) U.UU4J \y) 


Ml 

IN j 


U.U4 /y (ioj 


U.UZ34 (1 Jj 


u.uz4o (i4j u.uiuy (1ZJ 


A AAA 1 (\ ^\ A AA/1 A /I 1 \ 

U.UUU1 (1ZJ U.UU4U(11J 


N4 


0.0429 (15) 


0.0265 (14) 


0.0190(12) -0.0070 (11) 


0.0041 (11) -0.0014(11) 


Ol 


0.0698 (18) 


0.0153 (11) 


0.0350 (13) -0.0136 (11) 


0.0124 (13) -0.0058 (10) 


02 


0.0423 (13) 


0.0209 (12) 


0.0370 (14) -0.0133 (10) 


0.0063 (11) -0.0004 (10) 


03 


0.0406 (13) 


0.0226 (11) 


0.0226(12) -0.0102 (9) 


0.0013 (9) -0.0081 (9) 


04 


0.0589 (15) 


0.0151 (10) 


0.0270 (12) -0.0103 (10) 


0.0033 (11) -0.0042(9) 


05 


0.0406(13) 


U.UJOO (14J 


U.Uj1j(1jJ U.U1U/(11J 


ft flfK? ( \ ft\ —ft ftft&1 ( \ 1 "1 


Geometric parameters (A, °) 








f^A 1 Ml 




2.222 (3) 


Oil— Hll 


0.9300 


Cdl— Ol' 




2.315 (3) 


C12— N3 


1.325 (5) 


Cdl— 03" 




2.380 (3) 


C12— N4 


1.326 (4) 


0(11—04" 




2.404 (2) 


C12— H12 


0.9300 


0(11—02' 




2.473 (3) 


C13— C14 


1.388 (4) 


Cdl— 05 




2.520 (3) 


C13— C18 


1.399 (4) 


Cdl— 03 




2.539 (3) 


C13— C19 


1.497 (4) 


Cdl— 020* 




2.716(3) 


C14— C15 


1.384 (4) 


Cdl— 019" 




7 7^S (V\ 


v. 1 1 1 1 1 1 


U.7JUU 


01— C6 




1.392 (4) 


C 1 5 — C 1 6 


1.4U/ (4) 


01— C2 




1.392 (4) 


C 1 5 — C2U 


1.5U3 (4) 


CI— HI 




u.yiuu 


C 1 6 — C 1 / 


1 i on i a \ 
1.3ay (4) 


02— C3 




1 ^Q1 (A\ 


n 1 ^ TT 1 c 

\^ 1 D 1 1 1 D 


ft oinn 


02— H2 




0.9300 


C17 — C18 


1 .399 (4) 


03— C4 




1.388 (4) 


C17 — C21 


1.510 (4) 


03— C7 




1.469 (4) 


C18— H18 


0.9300 


C4— C5 




1.391 (5) 


C19— 04 


1.252 (4) 


C4— H4 




0.9300 


C19— 03 


1.266 (4) 


C5— 06 




1.394 (5) 


C19 — Cdl" 


2.735 (3) 


05— H5 




0.9300 


C20 — 02 


1.241 (5) 


C6— CIO 




1.465 (4) 


C20 — Ol 


1.260 (4) 


C7— C8 




1 \f\A. tA\ 
1.JD4 ) 


C20 — Cdl 


Z. / 10 \j) 


07— N2 




1.377 (4) 


C21— H21A 


0.9600 


08— Nl 




1.389 (4) 


C21— H21B 


0.9600 


C8— H8 




0.9300 


C21— H21C 


0.9600 


C9— Nl 




1.315 (4) 


N2— H2A 


0.8600 


C9— N2 




1.340 (4) 


N3— H3 


0.8600 
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cv — rly 


U.yiUU 


( • i r\ ( • i i 


1.302 (p ) 


nn X T A 

C1U — JN4 


1 im { a\ 
L.iyZ (4j 


CI 1 — JN3 


1.5 IV (J) 


Nl— Cdl— 01' 


142.24 (10) 


Nl— Cdl— 03" 


88.65 (10) 


01'— Cdl— 03" 


121.73 (9) 


Nl— Cdl— 04" 


133.01 (10) 


Ol 1 — Cdl— 04" 


84.74 (9) 


03"— Cdl— 04 ;i 


54.72 (8) 


Nl— Cdl— 02 ; 


93.84 (10) 


Ol 1 — Cdl— 02 ; 


54.45 (9) 


03"— Cdl— 02' 


175.37 (8) 


04"— Cdl— 02' 


125.04 (9) 


Nl— Cdl— 05 


86.01 (9) 


Ol 1 — Cdl— 05 


101.86(10) 


03"— Cdl— 05 


109.61 (10) 


04"— Cdl— 05 


81.20 (9) 


02 1 — Cdl— 05 


74.49 (10) 


Nl— Cdl— 03 


84.46 (9) 


01'— Cdl— 03 


84.22 (10) 


03"— Cdl— 03 


72.80 (10) 


04"— Cdl— 03 


107.31 (9) 


02 1 — Cdl— 03 


103.55 (9) 


05— Cdl— 03 


170.12(9) 


Nl— Cdl— C20' 


119.82 (10) 


01'— Cdl— C20' 


27.56 (10) 


03"— Cdl— C20' 


149.23 (10) 


04"— Cdl— C20 1 


104.05 (9) 


02 1 — Cdl— C20 1 


27.15 (10) 


05— Cdl— C20 1 


85.50 (10) 


03— Cdl— C20 1 


96.99 (9) 


Nl— Cdl— CI 9" 


112.60(10) 


Ol'— Cdl— CI 9" 


103.13 (9) 


03"— Cdl— CI 9" 


27.54 (9) 


04"— Cdl— CI 9" 


27.23 (9) 


Ol 1 — Cdl— CI 9" 


151.79(10) 


05— Cdl— CI 9" 


96.88 (9) 


03— Cdl— CI 9" 


89.19(8) 


C20'— Cdl— CI 9" 


127.55 (10) 


C6— CI— C2 


120.8 (3) 



Ol— Cdl 1 


2.315 (3) 


02— Cdl 1 


2.473 (3) 


03— Cdl" 


2.380 (3) 


04— Cdl" 


2.404 (2) 


N2— C9— H9 


124.3 


Cll— C10— N4 


109.0 (3) 


Cll— C10— C6 


129.7 (3) 


N4— C10— C6 


121.3 (3) 


CIO— Cll— N3 


106.4 (3) 


CIO— Cll— Hll 


126.8 


N3— Cll— Hll 


126.8 


N3— CI 2— N4 


112.3 (3) 


N3— CI 2— H12 


123.8 


N4— CI 2— H12 


123.8 


C14— C13— C18 


120.3 (3) 


C14— C13— C19 


118.4 (3) 


C18— C13— C19 


121.2 (3) 


C15— C14— C13 


120.2 (3) 


C15— C14— H14 


119.9 


C13— C14— H14 


119.9 


C14— C15— C16 


119.2 (3) 


CI 4— CI 5— C20 


120.1 (3) 


CI 6— CI 5— C20 


120.6 (3) 


C17— C16— C15 


121.3 (3) 


C17— C16— H16 


119.4 


C15— C16— H16 


119.4 


C16— C17— C18 


118.7 (3) 


CI 6— CI 7— C21 


120.9 (3) 


CI 8— CI 7— C21 


120.5 (3) 


C13— C18— C17 


120.2 (3) 


C13— C18— H18 


119.9 


C17— C18— H18 


119.9 


04— CI 9— 03 


121.7 (3) 


04— C19— C13 


120.5 (3) 


03— C19— C13 


117.8 (3) 


04— CI 9— Cdl" 


61.48 (16) 


03— C19— Cdl" 


60.39 (17) 


C13— C19— Cdl" 


173.5 (2) 


02— C20— Ol 


122.8 (3) 


02— C20— C15 


118.6 (3) 


Ol— C20— C15 


118.6 (3) 
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C6— Cl— HI 


119.6 


C2 — Cl — HI 


119.6 


C5 — Cl — C 1 


1 OA o /"3\ 

1/O.y (i) 


C3 — C2 — H2 


119.5 


Cl — C2 — H2 


119.5 


C4 — C3 — C2 


118.4 (3) 


C4 — C3 — C7 


121.3 (3) 


C2 — C3 — C7 


120.3 (3) 


C3 — CA — C5 


120.7 (3) 


C3 — CA — H4 


119.6 


C5 — CA — H4 


119.6 


C4 — C5 — C6 


121.0 (3) 


C4 — C5 — H5 


119.5 


C6 — C5 — H5 


119.5 


pi c(\ ps 

V. 1 


iisi <"n 

llo.l \J) 


Cl— C6— CIO 


120.3 (3) 


C5— C6— CIO 


121.6 (3) 


C8— C7— N2 


105.6 (3) 


C8— C7— C3 


131.0 (3) 


N2— C7— C3 


123.3 (3) 


C7— C8— Nl 


109.3 (3) 


C7— C8— H8 


125.4 


Nl — C8 — H8 


125.4 


Nl — C9 — N2 


111.4 (3) 


Nl— C9— H9 


124.3 


C6— Cl— C2— C3 


-1.6(5) 


Cl— C2— C3— C4 


-0.4 (5) 


Cl— C2— C3— C7 


178.2 (3) 


C2— C3— C4— C5 


1.6(5) 


C7— C3— C4— C5 


-176.9 (3) 


C3— C4— C5— C6 


-0.9 (6) 


C2— Cl— C6— C5 


2.3 (5) 


C2— Cl— C6— CIO 


-176.8 (3) 


C4— C5— C6— Cl 


-1.1(5) 


C4— C5— C6— CIO 


178.0 (3) 


C4— C3— C7— C8 


-24.4 (5) 


C2— C3— C7— C8 


157.1 (3) 


C4— C3— C7— N2 


155.1 (3) 


C2 — C3 — C7 — N2 


-23 4 (5) 


mo f~*n r^o mi 

N2 — C7 — C8 — N 1 


0.8 (4) 


C3— C7— C8— Nl 


178.8 (3) 


Cl— C6— CIO— Cll 


-167.0 (4) 


C5— C6— CIO— Cll 


13.8(6) 


Cl— C6— CIO— N4 


12.0 (5) 


C5— C6— CIO— N4 


-167.2 (3) 



02— C20— Cdl' 


65.48 (18) 


01 P7f) PHI' 


58.25 (17) 


C15— C20— Cdl' 


168.7 (2) 


C17 — C21 — H21A 


109.5 


C17 — C21 — H21B 


109.5 


H21A — C21 — H21B 


109.5 


C17 — C21 — H21C 


109.5 


H21A — C21 — H21C 


109.5 


H21B — C21 — H21C 


109.5 


C9— Nl— C8 


105.8 (3) 


C9 — Nl — Cdl 


127.0 (2) 


C8 — Nl — Cdl 


126.6 (2) 


C9 — N2 — C7 


107.9 (3) 


/~lpl \T1 TT1 A 

C9 — N2 — H2A 


126.1 


C7 — N2 — H2A 


126.1 


C12— N3— Cll 


107.5 (3) 


C12— N3— H3 


126.3 


Cll— N3— H3 


126.3 


C12— N4— CIO 


104.8 (3) 


C20— Ol— Cdl' 


94.2 (2) 


C20— 02— Cdl 1 


87.4 (2) 


C19— 03— Cdl" 


92.07 (19) 


C19 — 03 — Cdl 


121.7 (2) 


Cdl''— 03— Cdl 


107.20 (10) 


C19— 04— Cdl'' 


91.29 (19) 


03''— Cdl— Nl— C9 


178.6 (3) 


04''— Cdl— Nl— C9 


142.9 (2) 


02'— Cdl— Nl— C9 


-5.3 (3) 


05— Cdl— Nl— C9 


68.9 (3) 


03— Cdl— Nl— C9 


-108.5 (3) 


C20'— Cdl— Nl— C9 


-13.6 (3) 


C19"— Cdl— Nl— C9 


164.7 (3) 


Ol'— Cdl— Nl— C8 


134.4 (3) 


03''— Cdl— Nl— C8 


-11.6 (3) 


04"— Cdl— Nl— C8 


-47.3 (3) 


02 ; — Cdl— Nl— C8 


164.5 (3) 


05— Cdl— Nl— C8 


-121.4 (3) 


03— Cdl— Nl— C8 


61.3 (3) 


P7f)' PH1 N1 P8 


156.2 (3) 


C19"— Cdl— Nl— C8 


25 . 5 (3) 


Nl— C9— N2— C7 


0.3 (4) 


C8— C7— N2— C9 


0.3 (3) 


C3— C7— N2— C9 


-179.3 (3) 


N4— C12— N3— Cll 


0.2 (5) 


C10— Cll— N3— C12 


-0.1 (4) 
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N4— CIO— Cll— N3 


0.0 (4) 


N3 — C 1 2 — N4 — C 1 0 


-0.2 (4) 


C6— CIO— Cll— N3 


179.1 (3) 


Cll— C10— N4— C12 


0.1 (4) 


C18— C13— C14— C15 


0.0 (4) 


C6— C10— N4— C12 


-179.0 (3) 


CI 9 — Cl3 — Cl4 — CI 5 


-177.5 (3) 


02— C20— 01— Cdl' 


1 1 .8 (4) 


Cl3— Cl4— Cl5— Cl6 


2.5 (4) 


CI 5— C20— Ol— Cdl 1 


-167.5 (2) 


Cl3— Cl4— Cl5— C20 


-174.4 (3) 


Ol— C20— 02— Cdl* 


-11.0 (3) 


Cl4— Cl5— Cl6— Cl7 


-3.7 (5) 


C15— C20— 02— Cdl ; 


168.3 (2) 


C20— Cl5— Cl6— Cl7 


173.2 (3) 


04— C19— 03— Cdl" 


-5.0 (3) 


Cl5— Cl6— Cl7— Cl8 


2.3 (5) 


C13— C19— 03— Cdl" 


172.9 (2) 


Cl5— Cl6— Cl7— C2l 


-177.8 (3) 


04— C19— 03— Cdl 


-116.8 (3) 


Cl4— Cl3— Cl8— Cl7 


-1.4(4) 


C13— C19— 03— Cdl 


61.2 (3) 


Cl9— Cl3— Cl8— Cl7 


176.1 (3) 


Cdl"— C19— 03— Cdl 


-111.7(2) 


Cl6— Cl7— Cl8— Cl3 


0.2 (4) 


Nl— Cdl— 03— C19 


13.3 (2) 


C2l — Cl7 — Cl8 — Cl3 


-179.7 (3) 


Ol'— Cdl— 03— C19 


-130.6 (2) 


Cl4 — CI 3 — Cl9 — 04 


-160.2 (3) 


03"— Cdl— 03— C19 


103.6 (3) 


CI 8 — CI 3 — Cl9 — 04 


22.3 (4) 


04"— Cdl— 03— C19 


146.8 (2) 


Cl4 — CI 3 — Cl9 — 03 


21. 8 (4) 


02'— Cdl— 03— C19 


-79.3 (3) 


CI 8 — C 1 3 — C 1 9 — 03 


-155.7 (3) 


C20'— Cdl— 03— C19 


-106.1 (2) 


C14 — CI 5 — C20 — 02 


20.9 (4) 


C19"— Cdl— 03— C19 


126.1 (2) 


CI 6 — C 1 5 — C20 — 02 


-156.0 (3) 


Nl— Cdl— 03— Cdl" 


-90.31 (11) 


C 1 4 — C 1 5 — C20 — 0 1 


-159.8 (3) 


Ol'— Cdl— 03— Cdl" 


125.78 (11) 


C 1 6 — C 1 5 — C20 — 0 1 


23.3 (4) 


03"— Cdl— 03— Cdl" 


0.0 


C14— CI 5— C20— Cdl' 


129.5 (11) 


04"— Cdl— 03— Cdl" 


43.14 (12) 


CI 6— C 1 5— C20— Cdl' 


Ai~l A / 1 1 \ 

-47.4 (13) 


02'— Cdl— 03— Cdl" 


1 "in a/" /o\ 

177.06 (8) 


N2 — C9— Nl — C8 


-0.8 (4) 


C20 1 — Cdl— 03— Cdl" 


150.26 (11) 


N2— C9— Nl— Cdl 


170.7 (2) 


C19"— Cdl— 03— Cdl" 


22.49(11) 


C7— C8— Nl— C9 


1.0(4) 


03— C19— 04— Cdl" 


5.0 (3) 


C7— C8— Nl— Cdl 


-170.6 (2) 


C13— C19— 04— Cdl" 


-172.9(2) 


Ol 1 — Cdl— Nl— C9 


-35.4 (4) 






Symmetry codes: (i) -x+1, -y-1, 


-z+2; (ii) -x+1, -y, — z+2. 







Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

N2 — H2A— N4'" 0.86 2.17 2.975 (4) 157. 

N3— H3-04 iv 0.86 2.03 2.815 (4) 151. 
Symmetry codes: (iii) -x+2, -y, -z+1; (iv) -x+1, -y+\, -z+1. 
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